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Cultural differences in preferences for facial coloration 
 
Abstract 
Effects of facial coloration on facial attractiveness judgments are hypothesized to be 
“universal” (i.e., similar across cultures). Cross-cultural similarity in facial color 
preferences is a critical piece of evidence for this hypothesis. However, only two 
studies have directly compared facial color preferences in two cultures. Both of those 
studies reported that White UK and Black African participants showed similar 
preferences for facial coloration. By contrast with the cross-cultural similarity 
reported in those studies, here we show cultural differences in the effects of facial 
coloration on Chinese and White UK participants' facial attractiveness judgments. 
While Chinese participants preferred faces with decreased yellowness to faces with 
increased yellowness, White UK participants preferred faces with increased 
yellowness to faces with decreased yellowness. Chinese participants also 
demonstrated weaker preferences for facial redness and stronger preferences for 
facial lightness than did White UK participants. These results suggest that 
preferences for facial coloration are not universal. 
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1. Introduction 
Facial attractiveness judgments predict important social outcomes, such as 
decisions about who we choose to date, mate with, hire, and vote for (Langlois et al., 
2000; Little, Jones, & DeBruine, 2011; Rhodes, 2006). Consequently, identifying 
factors that influence facial attractiveness judgments can provide insight into the 
mechanisms and processes that underpin a potentially important driver of social 
behavior and outcomes (Langlois et al., 2000; Little et al., 2011; Rhodes, 2006). A 
first step in investigating this issue is testing whether facial characteristics have 
similar effects on attractiveness judgments in different cultures (Langlois et al., 2000; 
Little et al., 2011; Rhodes, 2006). Indeed, many researchers have reported 
“universal” preferences for aspects of face shape (see Little et al., 2011 and Rhodes, 
2006 for reviews). 
 
Effects of skin characteristics on facial attractiveness judgments are at least as large 
as (if not larger than) those of shape characteristics (Stephen et al., 2012; Said & 
Todorov, 2011; Scott, Pound, Stephen, Clark, & Penton-Voak, 2010; Torrance, 
Wincenciak, Hahn, DeBruine, & Jones, 2014). Studies have reported that 
independently increasing yellowness, lightness, or redness in face images increases 
both their attractiveness and perceived health (Fisher, Hahn, DeBruine, & Jones, 
2014; Kandrik et al., 2017; Stephen, Law Smith, Stirrat, & Perrett, 2009a; Stephen, 
Coetzee, Law Smith, & Perrett, 2009b; Stephen, Coetzee, & Perrett, 2011; see also 
Lefevre et al., 2013). These preferences for facial coloration are independent of 
possible effects of facial cues to ethnicity. Moreover, because facial coloration is 
linked to both oxygenated blood and diet (Stephen et al., 2009b; Whitehead et al., 
2012), preferences for facial coloration are hypothesized to reflect adaptations that 
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function to identify individuals in good physical health (Stephen et al., 2011, 2012). 
However, evidence that facial coloration is associated with measures of susceptibility 
to infectious diseases is equivocal (Foo, Rhodes, & Simmons, 2017; Foo, Simmons, 
& Rhodes, 2017; Henderson et al., 2017; Phalane et al., 2017). 
 
Because facial coloration is hypothesized to be a valid health cue (Stephen et al., 
2011, 2012) and aversions to cues of poor health are hypothesized to occur across 
cultures (Langlois et al., 2000), some researchers have predicted that the effects of 
facial coloration on attractiveness judgments and health perceptions will be universal 
(Stephen et al., 2011, 2012). However, only two studies have directly compared 
facial color preferences in two cultures (Coetzee, Greeff, Stephen, & Perrett, 2014; 
Stephen et al., 2012). Coetzee, Greeff, Stephen, and Perrett (2014) and Stephen et 
al. (2012) reported similar correlations between facial coloration and attractiveness in 
White UK and Black African participants. Studies investigating relationships between 
facial coloration and attractiveness judgments in either White UK or Black African 
samples have also reported similar preferences (e.g., Coetzee et al., 2012).  
 
If preferences for facial coloration are similar across cultures, as has been claimed, 
then, cross-cultural similarity in facial color preferences should be evident in cross-
cultural comparisons other than those reported by Coetzee, Greeff, Stephen, and 
Perrett (2014) and Stephen et al. (2012). To investigate this issue, we compared 
Chinese and White UK participants’ attractiveness judgments of faces that had been 
independently manipulated in global yellowness, lightness, and redness.  
 
2. Methods 
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2.1 Participants 
In total, 196 participants took part in the study. These included 52 White UK men 
(Mage = 22.83 years, SD = 5.55 years) and 49 White UK women (Mage = 21.82 years, 
SD = 3.64 years), all of whom were born and resided in the UK. They also included 
48 Chinese men (Mage = 24.47 years, SD = 3.64 years) and 47 Chinese women (Mage 
= 24.00 years, SD = 2.75 years), all of whom were born in China, but currently 
resided in the UK (mean number of years in the UK = 1.06 years, SD = 0.95 years). 
 
2.2 Stimuli 
First, full-face photographs of 5 young adult White UK men, 5 young adult White UK 
women, 5 young adult Chinese men, and 5 young adult Chinese women were taken 
under standardized photographic conditions. All individuals photographed were 
between 18 and 23 years old and were students at the University of Glasgow. 
Photographs were taken in a small windowless room against a constant background, 
under standardized diffuse lighting conditions, and participants were instructed to 
pose with a neutral expression. Camera-to-head distance and camera settings were 
held constant. Photographs were taken using a Nikon D300S digital camera and a 
GretagMacbeth 24-square ColorChecker chart was included in each image for use in 
color calibration. These face images were color calibrated using a least-squares 
transform from an 11-expression polynomial expansion developed to standardize 
color information across images (Hong, Luo, & Rhodes, 2001) and standardized on 
pupil positions. 
 
CIELab color space (Commission Internationale de L'Éclairage, 1976) is modeled on 
the human visual system and consists of three independent color axes: yellow (b*), 
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lightness (L*), and red (a*). We independently manipulated global coloration in the 
face images along each of these axes. Using methods described in Stephen et al. 
(2009a), we created six versions of each original face: One in which yellow was 
increased by three units, one in which yellow was decreased by three units, one in 
which lightness was increased by three units, one in which lightness was decreased 
by three units, one in which red was increased by three units, and one in which red 
was decreased by three units. Importantly, these manipulations only affect the 
manipulated color dimension (e.g., altering redness does not affect yellowness or 
lightness) and do not affect shape information (Stephen et al., 2009a). This 
technique for manipulating color information in faces has also been used in many 
other previous studies (e.g., Fisher et al., 2014; Kandrik et al., 2017; Stephen et al., 
2011; Whitehead et al., 2012). These color manipulations, in which color values were 
increased or decreased by 3 units, are within the normal range of coloration for 
White UK (Whitehead et al., 2012) and Malaysian Chinese (Tan et al., 2017) adult 
faces. We manipulated facial color by +/- 3 units because we have previously shown 
that this extent of manipulation produces preferences for facial coloration in White 
UK participants that are similar to those reported in other studies using White UK 
faces (Fisher et al., 2014). This process created sixty pairs of faces, where each pair 
consisted of a version of an identity in which color values on one color axis had been 
increased by 3 units and another version of the same identity in which color values 
on that same color axis had been decreased by 3 units. Images were masked so that 
hairstyle and clothing were not visible. Example stimuli are shown in Figure 1. 
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Figure 1. Examples of Chinese and White UK male face stimuli used in our study. The image on the 
left in each pair has increased color values and the image on the right in each pair has decreased 
color values. Images were independently manipulated in yellowness (top row), lightness (middle row), 
and redness (bottom row). 
 
2.3 Procedure 
The sixty pairs of faces were presented to participants using a two-alternative forced 
choice paradigm, in which participants were instructed to click on the face that they 
thought was the more attractive in each pair. In a separate block of trials, participants 
repeated this task, this time indicating which face in each pair looked healthier, 
rather than more attractive. These testing procedures control for the effects of 
prototypicality (i.e., averageness) of facial coloration on attractiveness judgments 
and health perceptions and have been used in previous work on facial color 
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preferences (e.g., Kandrik et al., 2017). The order of the attractiveness-judgment and 
health-judgment tasks was fully randomized. Trial order and the side of the screen 
on which any given image was shown were fully randomized between participants. 
The screen was calibrated using an xRite i1 Display Pro colorimeter prior to testing. 
 
3. Results 
Responses on the attractiveness-judgment task were analyzed using mixed binary 
logistic regression analyses in R v3.3.2 (R Core Team, 2016) with lme4 v1.1-12 
(Bates, Maechler, Bolker, & Walker, 2015). Preferences for facial yellowness, 
lightness, and redness were analyzed in separate models. In each model, the 
dependent variable was binary choice (0 = chose version of face with decreased 
color values, 1 = chose version of face with increased color values). Independent 
variables were sex of face (male, female), ethnicity of face (White UK, Chinese), sex 
of participant (male, female), and ethnicity of participant (White UK, Chinese), which 
were effect coded. For the sex of face and sex of participant variables, -0.5 
corresponded to female and +0.5 corresponded to male. For the ethnicity of face and 
ethnicity of participant variables, -0.5 corresponded to White UK and +0.5 
corresponded to Chinese. Each model specified random intercepts for participant 
and face. Random slopes were specified maximally, following Barr, Levy, Scheepers, 
and Tily (2013) and Barr (2013). Note that this type of analysis takes into account 
variation in the effects of the color manipulations across stimuli items (in this study, 
individual faces, Barr et al., 2013). Formulae and outputs for each model are given in 
our Supplemental Information, along with analysis scripts. Data are publicly available 
at osf.io/etxvu/.  
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3.1 Attractiveness judgments and facial yellowness 
The effects of facial yellowness on attractiveness judgments are summarized in 
Figure 2. The intercept was significant (beta = -0.30, z = -2.40, p = .017), indicating 
that, on average, participants preferred faces with decreased yellowness over those 
with increased yellowness. This was qualified by a main effect of ethnicity of 
participant (beta = -1.48, z = -8.11, p < .001), indicating that Chinese and White UK 
participants differed significantly in the strength of their preferences for facial 
yellowness. Follow-up analyses indicated that White UK participants preferred 
versions of faces with increased yellowness over versions with decreased 
yellowness (intercept: beta = 0.45, z = 2.72, p = .007), but Chinese participants 
preferred versions of faces with decreased yellowness over versions with increased 
yellowness (intercept: beta = -1.01, z = -7.05, p < .001).  
 
Our initial analysis also revealed significant main effects of sex of face (beta = 0.40, 
z = 2.14, p = .032) and sex of participant (beta = 0.44, z = 2.42, p = .016). These 
main effects indicated that preferences for facial yellowness were stronger for 
judgments of male faces than female faces and stronger for judgments by male 
participants than female participants. A significant interaction between ethnicity of 
participant and sex of participant (beta = 0.80, z = 2.22, p = .027) indicated that the 
effect of ethnicity of participant on preferences for facial yellowness was larger for 
female than male participants. No other effects were significant (all absolute betas < 
0.51, all absolute zs < 1.62, all ps > .10). 
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Figure 2. Attractiveness judgments and facial yellowness. Violin plots showing the distribution of 
Chinese and White UK male and female participants' responses for Chinese and White UK male and 
female faces manipulated in yellowness. The lines indicate medians and 0.5 on the y-axis equals 
chance. 
 
3.2 Attractiveness judgments and facial lightness 
The effects of facial lightness on attractiveness judgments are summarized in Figure 
3. The intercept was significant (beta = 1.08, z = 10.03, p < .001), indicating that, on 
average, participants preferred faces with increased lightness over those with 
decreased lightness. This was qualified by a main effect of ethnicity of participant 
(beta = 1.53, z = 7.55, p< .001), indicating that Chinese participants had stronger 
preferences for facial lightness than did White UK participants. A significant main 
effect of sex of face (beta = -0.24, z = -2.23, p = .026) indicated that preferences for 
facial lightness were generally stronger for female faces than male faces. A 
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significant interaction between sex of face and ethnicity of participant (beta = 0.35, z 
= 2.16, p = .031) indicated that the effect of sex of face on preferences for lightness 
was larger among White UK than Chinese participants. No other effects were 
significant (all absolute betas < 0.67, all absolute zs < 1.63, all ps > .05). 
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Figure 3. Attractiveness judgments and facial lightness. Violin plots showing the distribution of 
Chinese and White UK male and female participants' responses for Chinese and White UK male and 
female faces manipulated in lightness. The lines indicate medians and 0.5 on the y-axis equals 
chance. 
 
3.3 Attractiveness judgments and facial redness 
The effects of facial redness on attractiveness judgments are summarized in Figure 
4. The intercept was significant (beta = 1.64, z = 9.53, p< .001), indicating that, on 
average, participants preferred faces with increased redness over those with 
decreased redness. This was qualified by a main effect of ethnicity of participant 
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(beta = -0.58, z = -2.66, p = .007), indicating that White UK participants had stronger 
preferences for redness than did Chinese participants. A significant main effect of 
sex of face (beta = -0.61, z = -2.21, p = .027) indicated that preferences for redness 
were stronger for judgments of female than male faces. There were also significant 
interactions between sex of face and sex of participant (beta = 0.54, z = 3.05, p 
= .002), between ethnicity of face and sex of face (beta = -1.14, z = -2.04, p = .041), 
between ethnicity of face and ethnicity of participant (beta = -0.35, z = -2.02, p 
= .043). These two-way interactions suggested that the tendency to show stronger 
preferences for redness in female than male faces was greater in female than male 
participants, that the tendency to show stronger preferences for redness in female 
than male faces was greater in Chinese than White UK faces, and that the tendency 
for White UK participants to show stronger preferences for redness than did Chinese 
participants was greater for Chinese faces than White UK faces, respectively. The 
four-way interaction among sex of face, ethnicity of face, sex of participant, and 
ethnicity of participant was also significant (beta = -1.63, z = -2.20, p = .028). Figure 
4 suggested that the four-way interaction reflected the effect of ethnicity of 
participant being particularly large when male participants judged Chinese male 
faces. No other effects were significant (all absolute betas < 0.25, all absolute zs < 
1.14, all ps > .25). 
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Figure 4. Attractiveness judgments and facial redness. Violin plots showing the distribution of 
Chinese and White UK male and female participants' responses for Chinese and White UK male and 
female faces manipulated in redness. The lines indicate medians and 0.5 on the y-axis equals chance. 
 
3.4 Effects of facial coloration on health perceptions 
Responses on the health-judgment task were analyzed in the same way as 
responses on the attractiveness-judgment task. Full results are given in our 
Supplemental Information. Health-judgment analyses showed the same effects of 
participant ethnicity to those reported for the attractiveness-judgment task, although 
the effect of participant ethnicity for health judgments of faces manipulated in 
redness was not significant (p = .08). This similarity between our results for 
attractiveness and health judgments is consistent with previous research suggesting 
that facial attractiveness and health judgments are generally highly correlated (e.g., 
Jones et al., 2005). 
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Repeating the analyses described above controlling for possible effects of participant 
age did not alter the pattern of significant effects. 
 
4. Discussion 
We compared Chinese and White UK participants’ attractiveness judgments of faces 
that had been independently manipulated in global coloration. We show, for the first 
time, that Chinese participants preferred faces with decreased yellowness to faces 
with increased yellowness. By contrast, White UK participants preferred faces with 
increased yellowness to faces with decreased yellowness. These opposite 
preferences for facial yellowness in Chinese and White UK participants show that 
preferences for facial colorations are not necessarily universal, as some researchers 
have claimed (Stephen et al., 2011, 2012).  
 
Our analyses also revealed cross-cultural differences in preferences for facial 
redness and lightness. Both Chinese and White UK participants preferred faces with 
increased redness and lightness over those with decreased redness and lightness. 
However, Chinese participants' preferences for facial redness were weaker than 
those observed for White UK participants and Chinese participants' preferences for 
facial lightness were stronger than those observed for White UK participants.  
 
While our study is the first to compare facial color preferences in Chinese and White 
UK participants, studies have previously examined facial color preferences in White 
UK participants. Consistent with their results, the White participants in our study 
showed preferences for increased facial yellowness, redness, and lightness (Fisher 
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et al., 2014; Kandrik et al., 2017; Stephen et al., 2009a, 2009b, 2011). The stronger 
preferences for facial lightness when judging female faces than when judging male 
faces that we observed in the current study has also been previously reported 
(Stephen et al., 2009a). 
 
The effects of participant ethnicity on preferences for facial yellowness and lightness 
in our study were similar for judgments of both own-race and other-race faces. This 
is an important point, since it demonstrates that the differences in these facial color 
preferences between Chinese and White UK participants that we observed cannot 
be explained by hypothesized effects of stimulus ethnicity on preferences for facial 
coloration (Tan et al., 2017).  
 
We also observed cross-cultural differences in the effects of facial coloration on 
health perceptions. In particular, facial yellowness had opposite effects on Chinese 
and White UK participants’ health perceptions. This cross-cultural difference in the 
effects of yellowness on health perceptions is consistent with recent results 
suggesting that facial yellowness is not related to actual health. Fruit and vegetable 
consumption increases facial yellowness in both White UK and Malaysian 
participants (e.g., Foo, Rhodes, & Simmons, 2017; Tan, Graf, Mitra, & Stephen, 
2017; Whitehead, Re, Xiao, Ozakinci, & Perrett, 2012). While fruit and vegetable 
consumption is associated with high socioeconomic status in most developed 
countries, vegetable consumption is associated with low socioeconomic status in 
China (Wang, 2001). Consequently, we speculate that aversions to facial yellowness 
in Chinese participants could be due to facial yellowness functioning as a cue of low 
status. Alternatively, the cross-cultural differences in preferences for facial 
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yellowness observed in the current study could reflect culture-specific associations 
between aspects of health and facial coloration, culture-specific stereotypes 
associated with subtle variation in ethnicity cues, or between-group differences in 
factors such as socioeconomic status. Further work is needed to investigate these 
issues.  
 
In conclusion, our analyses of Chinese and White UK participants’ preferences for 
facial coloration showed clear evidence for cross-cultural differences in preferences. 
These differences were particularly striking for facial yellowness, which had opposite 
effects on Chinese and White UK participants’ face preferences. Importantly, these 
results directly challenge the hypothesis that facial color preferences are the same 
across cultures. 
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